Homo-oligomerization is the essential function of the tandem BRCT domains in the checkpoint protein Crb2.
BRCT (BRCA1 C terminus) domains are frequently found as a tandem repeat in proteins involved in DNA damage responses, such as Saccharomyces cerevisiae Rad9, human 53BP1 and BRCA1. Tandem BRCT domains mediate protein-protein and protein-DNA interactions. However, the functional significance of these interactions is largely unknown. Here we report the oligomerization of Schizosaccharomyces pombe checkpoint protein Crb2 through its tandem BRCT domains. Truncated Crb2 without BRCT domains is defective in DNA damage checkpoint signaling. However, addition of either of two heterologous dimerization motifs largely restores the functions of truncated Crb2 without BRCT domains. Replacement of Crb2 BRCT domains with a dimerization motif also renders cells resistant to the dominant negative effect of overexpressing Crb2 BRCT domains. These results demonstrate that the crucial function of the tandem BRCT domains is to oligomerize Crb2.